The evolution of Eco Industrial Parks (EIPs) in Italy is a development opportunity for many territories and companies. Starting from the initial experiences in the 1980s, the Eco Industrial Parks model has spread throughout many of the central and northern regions of the country. The key element of Italian Eco Industrial Parks is the management body, an entity provided by national legislation to manage and coordinate companies and to develop more environmentally sustainable production practices. The survey results describe the role and activities of the management bodies concerning the actions implemented, the interaction with the main stakeholders and the resources and investments. The following research introduces an important environmental management experience implemented in Italy.
Introduction
Eco Industrial Parks (EIPs) have spread throughout many countries, where they have different features and key elements. The literature presents case studies especially on industrial symbiosis to reduce the environmental impact. Few papers describe the management and organizational aspects of defined industrial symbiosis as "part of the emerging field of industrial ecology, which demands resolute attention to the flow of materials and energy through local and regional economies. Industrial symbiosis engages traditionally separate industries in a collective approach to competitive advantage involving the physical exchange of materials, energy, water, and/or by-products. The keys to industrial symbiosis are the collaboration and the synergistic possibilities offered by geographic proximity. Asian EIPs have implemented initiatives inspired by this industrial symbiosis concept. The first Korean EIP was found in Daedok Technovalley (DTV) [8] . The Chinese case studies have tested industrial symbiosis initiatives, such as the experience of Guitang Group (GG), one of China' s largest sugar refineries [9, 10] . Many other case studies emerged from the Chinese experience (as Tianjin Economic Development Area [11] ).
The State Environmental Protection Administration (SEPA) has encouraged EIP development in China and many Chinese EIPs have implemented industrial symbiosis initiatives, such as the Nanhai project, Baotou project, Huangxing project, Lubei Project and many others [12] .
Other experiences of industrial symbiosis emerged between one mostly industrial cluster and the other companies that use similar resources and generate similar products [13] [14] [15] . The Kalundborg EIPs are the first example of industrial symbiosis [15] , and many others are followed in other countries such as Australia, the Netherlands, etc. [15] [16] [17] [18] [19] [20] [21] [22] .
This literature analysis especially focused on industrial symbiosis, while this paper introduces the management topic. This paper aims to explore the topic of EIP management and bridging the literature gap identified in these paragraphs.
EIP Management and Inter-Organizational Relations
This paper describes the experience of EIPs in Italy, characterized by the institution of a management body and by a strong relation among companies. The Italian EIP experience can be also included in the research topic concerning "inter-organizational relationships" (IORs). Oliver [23] defined IORs as relatively enduring transactions, flows, and linkages that occur among or between an organization and one or more other organizations in the same environment. Starting from the 1990s, the research on these topics uncovered the main features of IORs, and many of these can be connected with the concept of EIP management and its implementation, especially in Italy. Håkansson and Snehota [24] affirmed that "generalized connectedness of business relationships implies existence of an aggregate structure, a form of organization chosen to qualify as a network". The business network can be defined as two or more connected business relationships, in which each exchange relation is between business firms that are conceptualized as collective actors [25] . Håkansson and Johanson [26] described the inter-organizational network in terms of actors, activities, and resources influencing each other. Networks can also be described in terms of the different bonds between different actors and resources [27] . Ayres [5] suggested that cooperation within EIPs would be facilitated by a coordination mechanism. Indeed, EIP management can be connected with the "strategic networks" concept, defined by Jarillo [28] as "a self-organizing system where leaders have been identified".
The link between the inter-organizational management and the sustainability is the research topic of a study carried out by Fichtner [29] . The paper started from the assumption of WCED (1987) [30] , which affirms that inter-organizational cooperation can support the sustainable development and the achievement of economic and ecological benefits. The Fichtner study introduced two case studies to demonstrate the cost saving and environmental benefits that can be achieved by inter-company strategies and cooperation of local firms. Starting from the described assumptions, the inter-organizational relationships can be considered an important theory to be connected with EIP management.
The importance of a coordination team in EIPs is cited in many papers [5, 6, 31] . Other studies focus on the management activities and coordinator role. Mirata [6] defined the EIP's "coordinating body" as a guidance tool that can contribute to park development and recognizes the strategic role of a "coordinating body". In recent research, the role of EIP management has been identified as a sort of "coordination of the tenants" [32] .
Some papers analyze relations and interactions with stakeholders such as companies, trade organizations and public authorities, and the socio-economic aspect of EIPs [33] . A study in 2004 compared six case studies in Germany, the USA and the Netherlands [34] . The comparative analysis shows the successfulness of Dutch EIPs. Their success is attributed to two factors: the active participation of companies and the presence of an association of entrepreneurs/employers to inform companies of the potential benefits connected with the creation of the EIP, which also manages the relationships between companies [35] . Fredrik Von Malmborg [36] shows the importance of the role of local authorities in facilitating the development and management of regional industrial ecosystems.
EIP management is described in some papers in which it is called by various names (EIP management, EIP management body, coordinating body and others). In some instances, the management of EIPs is assigned to proactive institutions that were attempting to encourage the formation of links between tenants [35] . In many other case studies, the EIP manager is a public institution or the biggest company of an EIP. Table 1 shows some case studies where EIP management is cited. For each case study, the type of organization that manages the EIP (such as public institutions, companies or others), the country and the information source are specified. The literature on EIPs has only considered the management and the inter-firm relationships in recent years. Few studies have investigated EIP management or described the activities implemented to coordinate needs and relationships emerged from companies operating in EIPs. In many articles, EIP management is cited without providing details on results achieved and strategies adopted.
The literature review reveals few details related to EIP management and to the activities implemented to coordinate the companies and to develop environmental infrastructures and services. In the literature data on the economic, resources for EIP management were not found.
Taken together, the two previous sections and the gap of literature on EIP management, led us to test the following research question: 
Methods and Sample Descriptions
The paper responds to these research questions by introducing the results of a survey of 19 Italian EIPs, which answer those questions. The survey results describe the productive areas implementing EIP concepts, the synergies emerged for some stakeholders and the activities implemented by EIP management bodies to reduce environmental impact and to increase the sustainability of production. This methodological approach aims to collect feedback and suggestions from the EIP management bodies in Italy.
The research was carried out through the following steps:
(1) definition of the list of Italian EIP management bodies to be investigated; (2) questionnaire design; (3) data collection; (4) data analysis.
The first phase aimed to identify the organizations that make up the statistic population, namely, the EIP management bodies to interview. We searched the literature and reports on Italian EIPs. This included reviewing a study by the Region of Emilia-Romagna and ERVET, published in 2010, as well as the Guidelines of the Region of Tuscany in which there are case studies and experiences with the EIP approach. In addition to these documents, we selected some EIP management bodies to interview through desk research.
EIP management bodies of twenty-five industrial areas were identified, each one representing a different EIP.
The second phase of the research focused on the questionnaire design. The questionnaire consists of 27 questions (multiple choice questions and questions with a Likert scale from 1 to 3 where 1 is the positive judgement and 3 is the negative judgement. Then, the questionnaire has been spread and collected by an online survey platform.
The response rate was 76% of the Italian EIPs selected. In particular, nineteen EIP management bodies (Table 2 ) filled out the questionnaire describing their activities and features. The EIPs involved in the survey are located in the Italian regions where regional institutions have adopted measures to promote the diffusion of the EIP approach. The 19 EIP management bodies involved in the study are located mainly in Tuscany (6), Emilia-Romagna (4) and Veneto (3).
The EIP management bodies operate in different EIPs that contain varying numbers of companies. EIPs with less than 50 companies compose 32% of them and those with 50 to 150 companies make up another 32%. Thirty-seven percent have more than 150 companies. Nineteen EIP management bodies manage EIPs specialized specifically in manufacturing fields (17) and only two productive areas are characterized by a strong presence of crafts and services. The mechanics field characterizes 26% of EIPs involved in the survey. Details about the productive sectors of the EIPs involved in the survey are reported in Table 3 . Many EIP management bodies are composed of 5-20 employees. These organizations are composed of one or more public or private subjects. The nineteen EIP management bodies can be classified into three categories based on the legal form adopted for their realization:
• Private organization: one company or a group of companies that coordinates an EIP: six EIPs • Public organization: one or more public organizations (public institution or chamber of commerce) that coordinates an EIP: 4
• Consortium: an organization composed of multiple entities such as companies, institutions, boards: 9.
In three case studies, the companies operating in the EIP established a Consortium to manage the productive area with their own resources. Those companies are part of the EIP management body and finance and monitor its activities.
Results and Discussion
In the framework of eco-managed industrial and business estates, the EIP management body plays a vital role. A pivotal element for an Italian EIP is represented by one sole coordinator that is responsible for the managerial and organizational elements. The EIP management body aims at grouping the needs of settled enterprises and satisfies common requests.
Article 26 of Legislative Decree 112/1998 introduced Ecologically Equipped Productive Areas (EEPAs), based on the international concept of the EIP, to the Italian legal system. The decree establishes that EEPA are coordinated by a "unique management system of infrastructure and services". The EIP management body operates to ensure that EIP companies engage in the pursuit of sustainability. It manages the productive areas that implement actions for environmental improvement and socio-economic development. The EIP management body manages the services and the infrastructure of the area, monitors the environmental performance and promotes internal and external communication between companies and institutions and other stakeholders operating for the EIP.
The public regional institutions promoted the spread of EEPAs and defined the role of the EIP management body as preventing pollution, protecting the health and safety of workers, reducing the pressures on the environment and introducing sustainable solutions with relation to logistics and access to EIP production. The Region of Tuscany, where EIPs are widespread, regulated the development of Many other Italian Regions have approved laws or guidelines to implement the EEPA approach, including Piedmont, Emilia-Romagna, Marche and others. The legislation of each region identifies two main mandatory tasks: the activation of the EIP management body and the presence of common services and infrastructures for the companies operating within the EIP.
Competences and Roles of EIP Management Bodies
The survey analyzed the activities carried out by the EIP management body. Ten questions investigated in depth how these organizations operate and the activities that take place in the EIP and in support of the businesses. Generally, Italian EIP management bodies manage the environmental services for the companies (37%) and the development of the EIP (21%). Services for the companies include environmental and socio-economic services (such as training) while the promotion of EIPs consists of raising awareness of EIP results through public events and communication initiatives (Table 4) . Table 5 shows that one of the main roles of the EIP management body is the consultation with the local stakeholders. The research results confirm that the EIP management body often plays a role in representing the interests of the EIP during the consultations with the stakeholders such as Public Institutions or the local community. Indeed, 21% declared that the EIP management body always represents the EIP in relations with external subjects. In 18% of the cases, it implements activities for the "maintenance of the EIP's infrastructure". The research of synergies and industrial symbiosis initiatives is promoted by 17% of EIP management bodies, demonstrating that the role of this subject is connected mainly with the management of the EIP.
A small percentage of EIP management bodies activate and manage environmental services (5%). There are also EIP management bodies implementing several functions; nine respondents carry out activities about communication and training to promote the EIP. Other respondents are focused on one of the other activities proposed in the questionnaire. By analyzing in detail the services performed by the EIP management body to support businesses, it emerges that seven manage environmental services such as waste collection, six manage environmental and administrative services and four are also responsible for the organization of socio-economic activities and services such as training activities, public events, marketing initiatives and others. Seventy-four percent of the respondents declared monitoring the environmental performance of the EIP. The monitoring actions take place no more than twice a year for the seven EIPs while six implement two to five initiatives every year. The environmental monitoring of the EIP consists in the analysis of environmental pressures and in periodic data collection on the level of pollution emitted by the companies of the EIP.
The internal and external communication of the EIP is another main ability of the EIP management body. Seventy percent of the respondents declared promoting and raising awareness of the EIP during public events and marketing initiatives. Five EIP management bodies participate in national and international meetings to introduce the performance of their respective EIP and many others are involved in communication activities at the local and regional level.
Stakeholder Relations and Synergies
The survey investigates in depth the relationships between:
• the EIP management body and companies operating within the EIP • the EIP management body and other stakeholders, particularly Public Institutions Tudor et al. [37] , in a literature review published in 2007, found measures to enhance the success of the EIP such as cooperation (between firms and between firms and local government) on the basis of improving environmental and business performance [20] , and the active participation of a range of stakeholders including those of the public sector, representatives from local companies, labour, community and environmental organizations, as well as experts in various fields such as architecture, engineering, ecology and environmental management [20] .The relationship between the local stakeholders and the EIP is an important factor in the development and improvement of the EIP, especially in Italy. The survey results confirm this.
As mentioned above, the relationship between the EIP management body and the companies is a key element of EIP development. The first question on this topic aimed to record the existence of an official agreement, i.e., a document identifying the functions conferred by the enterprises to the EIP management body. Among the 19 management bodies interviewed, eight confirmed the presence of an explicit agreement. An unofficial agreement exists in seven other EIPs. Unofficial agreement is different from other types of agreements and recognizes some abilities of the EIP management body in a generic way.
The main activities and capabilities assigned to the EIP management body by the official agreement are the management of infrastructures and the communication and consultation with the stakeholders (63%). Some EIP management bodies conduct research activities related to innovative tools and scale economies for the EIP's companies (38%).
The questionnaire investigated the level of involvement of enterprises in the EIP "approach" and in the environmental initiatives adopted. Eight EIP management bodies (44%) declared that the level of involvement is less than 20% of the EIP's companies, while in six case studies, the implementation of the EIP approach involved over 70% of companies. In the other EIPs, the involvement of the businesses ranged from 20%-50% to 50%-70%.
The relation with the local stakeholders and especially with the Public Institutions is relevant for each EIP management body involved in the survey. The interaction with the stakeholders varies from one EIP management body to another. The level of interaction with the local stakeholders was investigated through three questions aimed at describing the support from stakeholders in the development of the EIP, the interest in the management of EIPs and the activities in which the EIP management body and the local stakeholders cooperate.
The relation between the EIP management bodies and the stakeholders was assessed through three levels of interaction:
• Stakeholders are members of the EIP management body and the support and finance all activities and projects implemented in the EIP. They are part of the organization, established as part of the EIP management body (we assigned a value of +++).
• Stakeholders finance the EIP management body and the EIP development (we assigned a value of ++).
• Stakeholders interact with the EIP management body for administrative tasks and consultation processes (we assigned a value of +). Table 6 shows the assessment of the relation for each EIP management body and the main stakeholder categories. The data collected show that the Municipality is the stakeholder with which the interaction is the greatest. In twelve case studies, the Municipality is a member of the EIP management body and supports its development. The same assessment holds true for the Province and Chamber of Commerce, while the Regional authority especially financed the EIP development and the EIP management body initiatives. The interaction with the trade organization generally concerns the consultation process. 
Economic Resources and Eco-Innovation
The economic sustainability of the EIP management body is one of the most important aspects to be evaluated. The EIP management body needs funding to carry out the management and development of the productive area. The EIP management body can offer services and support to the companies through resources from various sources such as public funds, contributions from businesses, sponsors and others. It is important that the role of the EIP management body does not become a significant cost for the EIP companies, and so it must also look for resources outside the EIP.
The survey investigated the main funding sources ( Table 7) that support the EIP management body. The data collected show that the public funding and contributions from enterprises represent the main source of support for the respondents (44% as cited in the following table). Few EIP management bodies are able to obtain additional funds from sponsors, while the revenues from the management of services represent a significant income source. Seventy percent of respondents declared investing resources mainly in the infrastructure for environmental management and in projects to increase the competitiveness of the EIP's companies. Eco-Innovation is defined as the innovation of a product, process or organizational structure of a company, which leads to a better environment. The European Commission has always invested and promoted Eco-Innovation through its Eco-AP programme, an instrument to identify and implement measures for the introduction of new environmental technologies to improve coordination and cooperation among the European Member States. The EIP management body plays a crucial role in the introduction of eco-innovation solutions in the EIP. Table 8 describes the main investments in eco-innovation: 27% of EIP management bodies consider investments to improve the waste management very relevant and 18% promote eco-innovation particularly in the management of raw materials. Sixty percent of respondents assess eco-innovation for the improvement of local stakeholder relations as relevant. The survey also investigated the environmental aspects that the eco-innovation efforts focused on:
• Energy saving: 73% of respondents; • Water discharge: 43% of respondents; • Waste management: 25% of respondents. 
Environmental Results
The last question investigated the environmental improvement. EIP management supported the environmental improvement. Respondents identified the environmental aspects which achieved major improvements. Seventy-three percent declared high improvement concerning the energy and 46% in water discharge. Improvements were registered also concerning the raw material (49%) and waste management (42%) ( Table 9 ). The environmental improvement declared by the coordinating body is supported by few details. There aren't data on the achieved result, especially concerning the environmental topics. The EIPs' management is a recent experience and few coordinating bodies measured and assessed the results achieved. In many case studies, the best practice were started from one or two year and are in progress.
The authors interviewed (by phone) two of the oldest Italian EIPs to investigate the achieved results. Ponterosso is the coordinating body in an industrial park of Friuli Venezia Giulia. It realized a natural gas plant composed of ca. 15,000 m of pipeline. The EIP companies have begun to increase the use of this infrastructure to transfer their products and there was a 41% increase of transport by train from 2011 to 2012. The EIP includes a wastewater treatment plant, completed in 2010. The plant has power of around a 7500 population equivalent, and it allows the purifation of the water discharge input from businesses using the best techniques available. The treatment process is monitored by innovative systems that guarantee the compliance of the wastewater with the emission limit values. The Consortium realized a phytoremediation plant of three hectares to further treat the wastewater before putting them in the river near the EIP [38] .
Conser is the coordinating body of the Macrolotto of Prato textile EIP. Conser has implemented a mobility management plan since 2012. Conser bought several electric and natural gas vehicles. The companies can use the vehicles to transport goods and persons. Conser monitored the results achieved in a year, highlighting the following environmental benefits thanks to about 104,500 km of private transport spared: 18 ton-equivalent of CO2 saved, 4 kg of PM10 spared.
Conclusions
The evolution of EIPs in Italy is an opportunity to develop for many territories and companies. EIPs can particularly support small and medium companies in their environmental performance improvement and to reduce their commitment to manage the impact, also from an economic perspective. Starting from the initial experiences in the 1980s, the EIP model has spread throughout Italy's central and northern regions. Italian EIPs are continually developing and increasing. The research describes the management of the EIP, which is different from many other case studies in the international literature. Other studies introduce details on the services and infrastructures implemented in EIPs to test the industrial symbiosis model. Our study, instead, introduces the Italian experience and the key elements of EIP management to the literature. The main results can be summarized in some points: -The essential characteristic of the Italian EIP is the synergy between companies, sharing resources, knowledge and experience. -The management body represents a link between the companies and the local stakeholders, especially public authorities. -The local community participates in the development of the EIP through the management body's identification of needs and requests -The Italian management body promotes the development of the EIP and the environmental protection.
The research confirms the assumption of many other studies as by Cherow or Mirata but describes in depth the features and activities of Italian EIP management. The relevance of stakeholders' relations emerges as a key element for the EIP development, while in many other studies on EIPs, this aspect is not considered.
The management body's main barrier to development is the difficulty in obtaining the support of businesses, especially in the start-up phase. Another important issue concerns the resources needed to maintain the management body, which is economically supported by the companies and public authorities.
This research does not introduce much data on the results achieved by the EIP management body at the environmental level. Only few interviewed subjects have data and information on environmental improvement. The institution of the EIP management body is quite recent and it is only beginning to activate tools and methods for monitoring environmental performance. The lack of results achieved by the EIP management bodies is the main limitation of this study but could be an opportunity for future research.
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